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© SucclntmkJo derivates and process for preparation thereof. 
© Succlnimide derivatives representable by the following 



formula: 
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formula; 
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are combined to form a group of the 
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00 (wherein A is an oxygen atom, a methylene group or an 
O ethylene group and a full line accompanying a broken line 
(tin) is a single bond or a double bond) and Z is a hydrogen 



(wherein A and a full line are each as defined above) and Y is 
a hydrogen atom, R is a phenyl group, optionally substituted 
with halogen, C,-C 4 elkyl, C r C, alkoxy or trifluoromethyl, a 
2-pyridyl group or a 2-pyrimidinyl group and n is an integer 
of 3 or 4, and pharmaceutical ly acceptable acid addition salts 
thereof, which are useful as antianxious substances. 
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SUCCINIMIDE DERIVATIVES AND PROCESS FOR PREPARATION THEPJIPF 

This invention relates to novel succinimide 
derivatives. More particularly , it relates to novel succin- 
imide derivatives substituted with piperazinylalkyl group at 
the imido-nitrogen atom, which have antianxious activity , 
and process for preparation thereof and pharmaceutical 
composition comprising the same for treatment of anxiety 
state. 

The succinimide derivatives of this invention can 
be representable by the following formula: 





A 

(wherein A is an oxygen atom, a methylene group 



or an ethylene group and a full line accompanying a broken 
line (--■ — ) is a single bond or a double bond) and Z is a 
hydrogen atom or, X and 2 are combined to form a group of 

A 

/I r 

the formula: /I (wherein A and a full line accompanying 



* 
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a broken line are each as defined above) and Y is a hydrocren 
atom, R is a phenyl group, optionally substituted with 
halogen, Cj-C^ alkyl, ^-£4 alkotfy or trif luoromethyl, a 
2-pyridyl group or a 2~pyrimidinyl group and n is an integer 
of 3 or 4 , and pharmaceutically accepable acid addition 
salts thereof. 

The term and definitions used in this specifi- 
cation are illustrated as follows: 

Partial structure \ \ is intended to mean both of 

\ — \ and\ X. Accordingly, it is to be understood that the' 

compound (I) includes two series of compounds, one of which 
is represented by the formula: 

0 

/ \ 

N-C H 0 -N N-R tla) 

n 2n \ ^ f 



wherein X and Y are combined to form a group of the 
A 

formula: Ml {wherein A is as defined above) and Z 1 is 





a hydrogen atom or, X 1 and Z 1 are combined to form a group 

A 

of the formula: /l {wherein A is as defined above) and 
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Y is a hydrogen atom, and R and n are each as defined 
above , and the other is represented by the formula: 

0 




N-C H -N N-R 



(lb) 



2 2 

wherein X and Y are combined to form a group of the 



formula: 




(wherein A is as defined above) and Z is 



2 2 

a hydrogen atom, or X and Z are combined to form a group 



of the formula: 




(wherein A is as defined above) and 



Y is a hydrogen atom, and R and n are each as defined 
above. 

When X and Z are combined to form a group of the 



formula 




, the succinimide derivative (I) has 



partial structure of the following formula: 
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A 

0 



o 

which is intended to mean both of the geometric formulae: 
A A 




simultaneously) , the formulae (a) and (b) represent differ- 
ent partial structures. The formula (a) represents a 
partial structure in which A and the imido group are located 
on the same side in respect of the six-membered carbocycle, 
and is referred to as "exo". The formula (b) represents a 
partial structure in which A and the imido group are located 
on the different side in respect of the six-membered carbo- 
cycle f and is referred to as w endo". It is to be understood 
that the compound (I) includes both of the w exo" isomer and 
"endo" isomer, and the mixture of them* 

The term "halogen 11 may include chlorine , bromine, 
iodine and fluorine. The term "C.-C. alky!" may include a 
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residue of straight or branched alkane having 1 to 4 carbon 

atoms such as methyl, ethyl , propyl, isopropyl, butyl and 

isobutyl. The term "Cj-Cj alkoxy" may include a residue in 

which straight or branched alkane having 1 to 4 carbon atoms 

is bonded with a bivalent oxygen such as methoxy, ethoxy, 

propoxy, isopropoxy and butoxy. The group "-C H n may 

n zn 

include a residue of straight or branched alkylene having 3 
or 4 carbon atoms such as trimethylene, methyl trimethylene 
and tetramethylene. 

Preferable compounds in the succinimide 
derivatives (I) are those represented by the formulae: 
A 1 




and 




wherein A is a methylene group or an ethylene group. 

Suitable pharmaceutical^ acceptable acid addition 
salt is conventional non-toxic salt and may be a salt with 
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an inorganic acid such as hydrochloric acid, hydrobromic 
acid, sulfuric acid, phosphoric acid, etc. or a salt with 
an organic acid such as acetic acid, propionic acid, butyric 
acid, tartaric acid, citric acid, maleic acid, fumaric acid, 
etc- 

The succinimide derivatives of this invention can 
be prepared by processes as shown in the following scheme: 

O / — \ - x 

i \\ H 9 N-C H 9 -N N-R It ^ 




(Route A) 

(Ha) (la) 



(Route B) 
Reduction 



Reduction 



) (I) 




O / — \ 

(lib) (lb) 

12 12 12 
wherein X,X,Y,Y,Z,Z,n and R are each as defined 

above . 

Said processes are explained in details in the 

following: 

Route A 

The compound (la) can be prepared by reacting the 
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compound (Ha) with the amine (III). The starting compound 
(Ha) can be prepared by a process reported by T.V. Auken et 

al. (J.Org.Chem., 23, 626 (1958)) or Inokuma et al. 
(Japanese Patent Publn. (unexamined) No. 145650/1979). 

The reaction is usually carried out by heating the 

compound (Ha) and the amine (III) in a conventional inert 

solvent. Suitable solvent may include pyridine and n- 

butanol . 

The reaction includes in its scope the cases that 
a half -amide compound of the formula: 

/ \ 

CONfl-C H, n -K N-R 
n 2n \ / 

(IVa> 

COOH 

wherein X 1 , Y 1 , z 1 , R and n are each as defined above is 
formed. The compound (iVa) takes in some cases a long 
period of time for cyclization to the compound (la) . 
In such case, the cyclization may be easily effected by 
heating the compound (IVa) in an acetic anhydride. The 
obtained compound (la) may optionally be reduced to the 
compound (lb) . 

The reduction is usually carried but by hydroge- 
nating the compound (la) in the presence of a hydrogenation 
catalyst in a solvent. Suitable hydrogenation catalyst may 
include conventional ones such as platinum catalyst (e.g. 
platinum black, platinum dioxide, platinum colloid) , 
palladium catalyst (e.g. palladium black, palladium on 
carbon, palladium colloid), rhodium catalyst and nickel 
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catalyst (e.g. Raney nickel, nickel oxide) „ Suitable 
solvent may include lower alkanol (e.g. methanol/ ethanol, 
isopropanol) , water, acetic acid; ethyl acetate, tetrahydro- . 
fur an and dioxane. The hydrogenation may be carried out 
under either atmospheric pressure or increased pressure and 
at either ordinary temperature or elevated temperature. 
Route B 

The compound (lb) can be prepared by reducing the 
compound (Ila) and then reacting the resultant compound 
(lib) with the amine (III) . 

The reduction of the compound (Ila) to the 
compound (lib) and the reaction of the compound (lib) with 
the amine (III) may be conducted in a manner similar to that 
of the reduction of the compound (la) to the compound (lb) 
and the reaction of the compound (Ila) with the amine (III) , 
respectively. 

The reaction of the compound (lib) with the amine 
(III) to produce the compound (lb) includes in its scope the 
cases that a half -amide compound of the formula: 

2 / \ 

X CONH-C H~ -N N-R 

n 2n W 

Y . (IVb) 

Z 2 ^^C00H 
2 2 2 

wherein X , Y , Z , R and n are each as defined above is 
formed as an intermediate, and the compound (IVb) may be 
imidated to the compound (lb) in a manner similar to . that of 
the compound (IVa) - 

Some examples of the compound of the formula (I) 
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are listed below: 

N- [ 4- \ 4- (2-Pyrimidiny 1) -1-piperaziny l) buty 1 ] - 
bicyclo [2 . 2.1] heptane-2 , 3-di-exo-carboximide; 

N-[4-j4-(2-Pyridyl) -1-piperaziny ljbutyljbicyclo- 
(2.2.1) heptane-2 ,3-di-exo-carboximide; 

N-[4-{ 4 _ (2-Chlorophenyl) -l-piperazinyl}butyl] - 
bicyclo [2.2.1] heptane-2 , 3-di-exo-carboximide; 

N- [4-f 4- (2-Trif luoromethylphenyl) -1-piperaziny ij - 
butyl] bicyclo[2 .2. 1] heptane-2 , 3-di-exo-carboximide; 

N-[4-{ 4- {2-Methylphenyl) -1-piperaziny 1} buty 11 - 
bicyclo [2.2.1] heptane-2 , 3-di-exo-carboximide; 

N- [ 4- { 4- ( 2 -Me thoxypheny 1 ) -1-piperaz iny 1} butyl] - 
bicyclo [2.2.1] heptane-2 , 3-di-exo-carboximide ; 

N- [3-{4- (2-pyrimidinyl) -1-piperaz iny 1} propyl] - 
bicyclo [2 .2.1] heptane-2 , 3-di-exo-carboxiraide; 

N-[3-[4- (2-Pyridyl) -1-piperaziny 1} propyl) bicyclo- 
[2.2. 1] heptane-2 , 3-di-exo-carboximide; 

N- [3 - (4-Phenyl-l-piperazinyl) propyl] bicyclo- 
[2.2.1] hep t ane- 2 , 3 -di-exo-ca rboximide ; 

N-[3-( 4- (2-Chlorophenyl) -1-piperaziny 1) propyl) - 
bicyclo [2.2.1] heptane-2 , 3-di-exo-carboximide; 

N- [4-{4- (2-Pyrimidinyl) -1-piperaz iny 1) butylj- 
bicyclo[2 .2.1] heptane-2 , 3-di-endo-carboximide; 

N- [4-^4- (2-Pyridyl) -1-piperaziny 1} butyl) bicyclo- 
[2.2.1] heptane-2 , 3-di-endo-carboximide ; 

K- [3-| 4- ( 2 -Pyrimidinyl) -1-piperaz iny 1} propyl] - 
bicyclo (2 . 2.1] heptane-2 , 3-di-endo-carboximide; 
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B- 1 4 - [ 4 - ( 2 -Py r iroid iny 1 ) - 1 -piper az inv 1 \ buty 1 ) - 
bicyclo [2.2.2] oc tane-2 , 3-dicarboximide ; 

N-[4-f 4- (2-Pyridyl) -1-piperazinyl Jbutyllbicyclo- 
[2.2.2] octane-2 , 3 -dicarboximide; 

N-[4-{ 4- (2-Pyrimidinyl) -1-piperazinyl} butyl] -7- 
oxabicyclo 12 . 2.1] heptane-2 , 3-di-exo-carboximide; 

N- [4-{4- (2-Pyridyl) -l-piperazinyl}butyl] -7-oxa- 
byciclo 12.2.1] heptane-2 , 3-di-exo-carboximide; 

N_ [4-{ 4_ (2-Pyrimidinyl) -1-piperazinyl} butyllbi- 
cy clo [ 2 . 2 . 1 ] hept-5 -ene-2 , 3 -di-exo-carboximide ; 

N _ [4- j 4- (2-Pyridyl) -1-piperazinyl} butyl] bicyclo- 
[2.2 . 1] hept-5 -ene-2 , 3-di-exo-carboximide? 

N _ [4-£ 4- (2-Pyrimidinyl) -1-piperazinyl} butyl] bi- 
cyclo [2.2.1] hept-5-ene-2 , 3-di-endo-carboximide ; 

N-[4-< 4- (2-Pyridyl) -1-piperaziny 1} butyl) bicyclo- 
[2.2.1] hept-5-ene-2 , 3-di-endo-carboximide ; 

N~[4-{ 4- (2-Pyrimidinyl) -1-piperazinyl} butyl] - 
bicyclo [2.2.2] oct-5-ene-2 , 3-di-endo-carboximide; 

N-[4-{ 4- (2-Pyridyl) -1-piperazinyl} butyl] bicyclo 
[2.2.2] oct-5-ene-2 , 3-di-endo-carboximide ; 

M-[4-{4- (2-Pyrimidinyl) -l-piperazinyl}butyl] -7- 
oxabicyclo[2 . 2 . 1] hept-5 -ene-2 ,3 -di-exo-carbbximide; 

N- [4-\ 4- (2-Pyridyl) -1-piperazinyl} butyl] -7-oxa- 
bicyclo[2 .2 . 1] hept-5-ene-2 , 3-di-exo-carboximide; 

N- [4-[4- ( 3-Chlorophenyl) -1-piperazinyl ] butyl] - 
bicyclo [2.2.1] heptane-2 , 3-di-exo-carboximide; 

N- [ 4 — [ 4 - ( 4 -Chloropheny 1) -1 -piperaz iny l} butyl] - 
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bicyclo [2.2.1] heptane-2 , 3-di-exo-carboxinide ; 

N-[4~{4-(2 -Py r irai d iny 1 ) - 1 -piper a zi ny 1} bu ty 1 ) - 
bicyclo [2.2.1] heptane-2 -exo-2-endo-methylenedicarboximide; 

N- [ 4- j 4- (2-Pyridy 1 ) -1-piperazinyll butyl] bicyclo- 
12.2.1] heptane-2-exo-2-endo-methy lenedicarboximide ; 

N- [4-[ 4- (2-Chlorophenyl) -1-piperazinyl) butyl] - 
bicyclo [2.2.1] heptane-2-exo-2-endo-methy lenedicarboximide ; 

N- [4- | (4- (2-Trif luoromethylphenyl) -1-piperazinylJ- - 
butyl] bicyclo [2 . 2.1] heptane-2-exo-2-endo-methylenedicarbox- 
imide; 

N- [4-J 4- (2-Methylphenyl) -1-piperaz iny l) butyl] - 
bicyclo [2 . 2.1] heptane-2-exo-2-endo-inethy lenedicarboximide; 

N-I4-J 4- ( 2 -Met hoxy phenyl] - 1 -piper az iny 1} butyl] - 
bicyclo [2.2.1] heptane-2-exo-2-endo-me thy lenedicarboximide; 

N- [ 4 - ( 4 -Pheny lpipe ra z iny 1 ) butyl] bicyclo [2.2.1]- 
heptane-2-exo-2-endo-methylenedicarboximide; 

N- [4-J 4- (2-Pyrimidinyl) -1 -piperazinylj butyl] - 

bicyclo [2 . 2.1] hept-5-ene-2-exo-2-endo-methylenedicarbox- 
iinide; 

N- [ 4 - [ 4 - ( 2-Pyridy 1} -1-piperaziny 1} butyl] bicy clo- 
[2.2.1] hept-5-ene-2-exo-2-endo-methylenedicarboximide; 

N- [ 4 - | 4 - ( 2 - Chlor opheny 1 ) -1-piperaz iny l) butyl] - 
bicyclo [2 . 2 . 1] hept-5-ene-2-exo-2-endo-methy lenedicarbox- 
imide? 

N-[ 4- ^4- (2-Methylphenyl) -1-piperaziny l| butyl] - 
bicyclo [2.2.1] hept-5-ene-2-exo-2-endo-methylenedicarbox- 
imide; 
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^_ [4-| 4- ( 2 -Methoxy phenyl) -1 -piperaz iny 1* butyl ] - 
bicyclo 12.2*1 J hept-5-ene-2-exo-2-enao-me thy lenedicarbox- 

itnide ; 

tf- [ 4 - ( 4 -Pheny Ipiperaz iny 1) butyl] bicyclo [2.2.1]- 
hept-5-ene-2-exo-2-endo~mGthylenedicarboximide; 

N ^[3-.j4_(2-Pyrimidinyl)-l-piperazinylJpropyl]- 
bicyclo [2.2.1] heptane-2-exo-2-endo-methylenedicarboximide ; 

N-[3-j 4- (2-Pyridyl) -1 -piper az iny lj. propyl] bicyclo- 
[2*2.1] heptane-2-exo-2-endo-methy lenedicarboximide; 

N-[3-{ 4- (2-Chlorophenyl) -l-piperazinyl| propyl] - 
bicyclo [2 . 2 . 1] heptane-2~exo-2-endo~me thy lenedicarboximide; 

K- [3-j4- (2-Methylphenyl) -1-piperazinylj propyl] - 
bicyclo [2.2.1] heptane-2-exo-2-endo-methy lenedicarboximide ; 

N-[3-,[4- (2 -Me thoxypheny 1-1 -piper az iny ll propyl] - 
bicyclo [2 . 2. 1] heptane-2-exo-2-endo-methy lenedicarboximide; 

N- [3- { 4-Pheny Ipiperazinyl) propyl] bicyclo [2.2.1]- 
heptane-2-exo~2-endo-methylenedicarboximide; 

N- [3-^4- (2-Pyrimidinyl) -l-piperazinyl£ propyl] - 
bicyclo [2.2.1] hept-5-ene-2-exo-2-endo-methylenedicarbox- 
iiuide ; 

N-[3--[ 4- (2-Pyridyl) -1-piperaz iny l| propyl] bicyclo- 
[2.2*1] hept-5-ene-2-exo-2-endo-inethy lenedicarboximide; 

M- [3-| 4- (2-Chlorophenyl) -1-piperaz iny 1} propyl] - 
bicyclo [2.2.1] hept-5-ene-2-exo-2-endo-me thy lenedicarbox- 
imide? 

N- [3-| 4- (2-Methylphenyl) -1-piperazinylj propyl] - 
bicyclo [2.2.1] hept-5-ene-2-exo-2-endo-methylenedicarbox- 
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inide; 

W- [3-| 4- (2-Methoxyphenyl) -1-piperazinylj propyl] - 
bicyclo (2. 2 . 1) hept-5-ene-2-exo-2-endo-methy lenedicarbox- 
imide; 

N- [3- ( 4 -Pheny lpiperazinyl ) propyl] bicyclo [2.2.1]- 
hept-5-ene-2-exo-2-endo-raethy lenedicarboximide; 

N-[4-{4- (2-Pyrinidinyl) -1-piperazinyl} butyl) - 
bicyclo [2. 2. 2] octane-2-exo-2-endo-me thy lenedicarboximide; 

N- [4- [4- (2-Pyridyl) -l-piperazinyl| butyl] bicyclo- 
[2.2 . 2] octane-2-exo-2-endo-methy lenedicarboximide; 

N- [4-j4-(2-Chlorophenyl) -1-piperazinyl} butyl) - 
bicyclo [2 . 2.2) octane-2-exo-2-endo-methylenedicarboxiroide ; 

N-[4-j4-(2-Trifluoromethylphenyl)-l-piperazinyl|- 
butyl] bicyclo [2 . 2 . 2) octane-2-exo-2-endo-me thy lenedicarbox- 
imide; 

N- [4-{4- (2-Kethylphenyl-l-piperazinylJ butyl] - 
bicyclo [2 . 2.2] octane-2-exo-2-endo-methy lenedicarboximide; 

H- [4-f 4- (2-Methoxyphenyl) -1-piperazinyl] butyl] - 

bicyclo [2.2.2] octane-2-exo-2-endo-methy lenedicarboximide; 

N-[4- (4 -Pheny lpiperazinyl ) butyl ) bicyclo [2.2.2]- 
octane-2-exo-2-endo-methylenedicarboximide; 

N- [4-[ 4- (2-Pyrimidinyl) -1-piperaz'inyl; butyl] - 
bicyclo [2. 2 . 2] oct-5-ene-2-exo-2-endo-me thy lenedicarboximide; 

N- [ 4-{ 4- (2-Pyridyl) -1-piperazinyl^ butyl) bicyclo- 
[2.2.2] oct-5-ene-2-exo-2-endo-me thy lenedicarboximide ; 

N- [4-^4- (2-Chlorophenyl) -1-piperazinylj butyl] - 
bicyclo [2. 2 .2] oct-5-ene-2-exo-2-endo-methy lenedicarboximide; 
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N- [ 4 - £ 4 - { 2 -rJethy lnheny 1 ) - 1 -pipe rs z iny 1 - bu t vl ] bi - 
cy clo [2.2,2] oct-5-ene-2-exo-2-endo-inethy lenedicarboximidc ? 

N- [4-J4- (2-Methoxyphenyl) -l-pipc>razinyl j butyl] - 
bicyclo 1 2 . 2 . 2] oct-5-ene-2-exo-2-endo-methylenedicarboximide; 

N- [4- (4-Phenylpiperazinyl) butyl] bicyclo f 2. 2.2]- 
oct-5-ene-2~exo-2-endo~methylenedicarboxinri.de ? 

N- [3~{ 4- {2-Pyrimidinyl) -1 -piper az iny lj propyl] - 
bicyclo [2 . 2 . 2] octane-2-exo-2-endo-inethylenedicarboxiiiiide; 

N- [3-^4- { 2-Py r idy 1) -1-piperaz iny 1 jpropy 1] bicyclo- 
[2.2.2] octane-2-exo-2-endo-methylenedicarboxiniide; 

N-[3-{ 4- (2~Chlorophenyl) -1 -piper az iny lj propyl] - 
bicyclo [2.2.2] octane-2-exo-2-endo-methylenedicarboximide; 

H- [3-[4~ (2~Methylphenyl) -1-piperazinylj propyl] - 
bicyclo [2 . 2. 2] octane~2-exo-2-endo-methyleneaicarboxijnide; 

N- [3-£4- (2-Methoxyphenyl) -1-piperazinylj propyl] - 
bicyclo [2 . 2 .2] octane-2-exo-2-endo-methylenedicarboxiinide; 

N- [ 3 - { 4 -Pheny lpiperaziny 1 ) propyl ] bicyclo [2.2.2]- 
octane-2-exo-2-endo-methylenedicarboxiinide? 

N- [3-£ 4- (2-Pyrimidinyl) -1-piperaz iny lj propyl] - 
bicyclo [2 . 2 .2] oct-5-ene-2-exo-2-endo-raethylenedicarboxiinide; 

N-[3-[4- (2-Pyridyl) -1-piperaz iny l| propyl] bicyclo- 
[2.2.2] oct-5-ene-2-exo-2-endo-inethylenedicarboximide; 

N- [3-[ 4- (2-Chlorophenyl) -1-piperaz iny ll propyl] - 
bicyclo [2 . 2 ; 2] oct-5-ene-2-exo-2-endo-methylenedicarboxinu.de; 

N- [3— « 4- (2-Methylphenyl) -l-piperazinyl$propyl] - 
bicyclo [2 . 2 . 2] oct-5-ene*-2-exo-2-endo-methylenedicarboximide; 

N-[3-^4- (2-Methoxyphenyl) -1-piperazinyllpropyl] - 
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bicyclo f 2 . 2 . 2] oct-5^ene-2--exo--2-cndo-inethylencdicarhcximide; 

N- { 3- (4-Phenylpiperazinyl) propyl] bicyclo [2 . 2.2]- 
oct~5-ene-2-exo-2-endo-methylenedicarboximide; etc. 

The antianxious activity of the succinimide 
derivative according to the invention could be proved by 
anti-conflict test* The anti-conflict test was carried out 
according to the process of Geller and Seifter [Psycho- 
phannacologia, JL, 482 (I960)] - • 

Hungry male rats (Kitayama) of Wistar strain which 
were previously trained to take feed by leverig were nega- 
tively reinforced by receiving an electric shock on lever- 
ing • As the result, the rats fall into conflict and stopped 
to levering* When antianxiety substance was administered to 
the rats, the rats reopened the levering despite of receiv- 
ing the electric shock. Frequency of the levering under the 
electric shock was used for indication of anti-conflict 
activity or antianxious activity of test substance. The 
test substances were administered intraperitoneally to the 
rats. Test were carried out \*hile the activity of the 
substances were the maximum. The known antianxiety drug 
"Diazepam" was used for the control. Each dose of 2 mg/kg 
(i.p. ) of N- [4-{4- (2-pyrimidinyl) -1-piperazinyl^butyl] - 
bicyclo [2.2.1] heptane-2-e>:o-2-endo-methylenedicarboxinide 
hydrochloride (Compound A) , N- [4-^4- (2-pyrimidinyl) -1- 

piperadiny l| butyl } bicyclo [2.2.2 ] octane-2-exo-2-endo- 
raethylenedicarboximide hydrochloride (Compound B) or N-[4- 
|4- (2-pyrimidinyl) -1-piperazinyl^ butyl] bicyclo [2 . 2.1]- 
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heptane-2, 3-di-exo-carboximide hydrochloride (Compound C) 
had an approximately equal anti-conflict activity or 
antianxiety activity to 1 mg/kg {i.p.) of Diazepam, and 
afforded no substantial influence on the general behavior. 

Further, none of the compounds (A) f (B) and (C) 
showed any significant effect at a dose of 100 mg/kg (per 
os) on hexobarbital anesthesia which is an indication of 
depressing side effect such as sleepiness, while Diazepam 
reinforced the anesthesia significantly. It was proved from 
these results that the compounds (A) , (B) and (C) are 
selective antianxiety drugs with less central nervous side 
effects* 

For therapeutic administration, the compound (I) 
or the salt thereof is used in the form of conventional 
pharmaceutical preparations suitable for oral administra- 
tion, for example, tablet, capsule, syrup, suspension, etc., 
or those suitable for parenteral administration, for 
example, solution, emulsion, suspension, etc- for injection, 
or suppository for rectal administration. If needed, there 
may be included in the above preparations buffers, solubi- 
lizers, isotonizers, etc. 

While the dosage of the compound (I) may vary from 
and also depend upon the degree of the infection, age and 
weight of patient and dosage forms, the active compound can 
be, in general, administered to adult in an amount between 1 
mg and 300 mg, preferably 5 mg and 100 mg per day in single 
dose or divided doses. 
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The invention will now be further illustrated by 
means of the follov7xng Examples, which are net, however, 
intended to limit the scope of the invention. 

Example 1 

A mixture of norbornane-2 ,3-di-endo-carboxylic 
anhydride (500 mg r 3 mmol) , 1- (4-aminobutyl) -4- (2- 
pyrimidinyDpiperazine (708 mg, 3 mmol) and pyridine (12.1 
ml) was refluxed for 5 hours. The solvent was removed from 
the mixture under reduced pressure. The residue was 
purified by silica gel chromatography using chloroform as an 
eluent. The oily substance obtained was treated with 6 % 
hydrogen chloride/ isopropanol. The solvent was removed and 
the residue was recrystallized from isopropanol to give 
N-I4-| 4- (2-pyrimidinyl) -l-piperazinyljbutyl]bicyclo[2.2 .1] - 
heptane~2, 3-di-endo-carboximide hydrochloride (920 mg, 67.2 
%) . M.P. , 202 - 203°C. 

Example 2 

A mixture of norbornane-2 ,3-di~exo-carboxylic 
anhydride (636 mg, 3.8 mmol), 1- (4-aminobutyl) -4- (2- 
pyrimidinyDpiperazine (900 mg, 3.8 mmol) and pyridine (15.4 
ml) was refluxed for. 11 hours. Then, the mixture was 
post-treated in a manner similar to that in Example 1 to 
give N-t4-^4^(2-pyriiaidinyl)--l-piperazinyl|butyl]bicyclo- 
[2.2.1} heptane-2 , 3-di-exo-carboximide hydrochloride ( from 
isopropanol). M.P. , 227 - 229°C. 

Example 3 

A mixture of bicyclo[2.2.2]octane-2,3-dicarboxylic 
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anhydride (541 mg, 3 mmol) r 3- (4-aminobutyl) -4- f2-nyrimi- 
dinyDpiperazine (708 mg r 3 mmol) and pyridine (12.1 ml) was 
refluxed for 10 hours. The solvent was removed from the 
mixture under reduced pressure. The residue was extracted 
with chloroform and water. The chloroform layer was dried 
over anhydrous sodium sulfate and concentrated under reduced 
pressure to give crude crystals (1 g) , which were treated 
with 6 % hydrogen chloride /isopropanol. The solvent was 
removed to give N-[4-^4-(2-pyrimidinyl) -1-piperazinyl^- 
butyl] bicyclo [2 . 2 . 2] octane-2 , 3-dicarboximide hydrochloride 
(from ethanol). M.P., 198 - 200°C. 
Example 4 

A mixture of 7-oxabicyclo [2.2,1] heptane-2 ,3-di- 
exo-carboxylic anhydride (1 g, 5.95 mmol) , 1- (4-aminobutyl) - 
4-(2-pyrimidinyl)piperazine (1.4 g, 5.95 mmol) and pyridine 
(23.9 ml) was refluxed for 12 hours. Then, the mixture was 
post-treated in a manner similar to that in Example 1 to 
give N-1 4 - [4 - (2-pyrimidinyl) -1-piperazinylj butyl] -7-oxabi- 
cycloI2.2. l]heptane-2,3-di-exo~carboximide hydrochloride 
(from isopropanol). * K.P. , 210 - 213°C. 
Example 5 

A mixture of bicyclo [2.2.1] hept-5-ene-2, 3-di-exo- 
carboxylic anhydride (2.2 g f 13*56 rnraol) , 1- (3-aminopropyl) - 
4-(2-pyrimidinyl)piperazine (3 g f 13.56 mmol) and pyridine 
(53 ml) was refluxed for 7 hours. The solvent was removed 
from the mixture under reduced pressure. The residue was 
dissolved in chloroform and filtered through a pad of silica 
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gel. The filtrate was concentrated under reduced pressure 
to give crystals (3.91 g, 78 %) , which were treated with 5 % 
hydrogen chloride/isopropanol. The solvent was removed and 
the residue was recrystallized from isopropanol to give N- 
[ 3- j 4- ( 2-pyrimidinyl) -1-piperaziny l] propyl] bicyclo [2.2.1]- 
hept-5-ene-2,3-di-exc-carboximide hydrochloride. M.P., 209 
- 212°C. 

Example 6 

A mixture of N- [3-|4- (2-pyrimidinyl) -1-pipera- 
ziny l}propyl] bicyclo [2 . 2 . 1] hept-5-ene-2 r 3-di~exo-carboximide 
(2.7 g, 7.35 mmol) , 5 % palladium on carbon (270 mg) and 
tetrahydrofuran (27 ml) was hydrogenated for 2 hours. The 
mixture was filtered and the filtrate was concentrated under 
reduced pressure to give crude crystals, which were treated 
with 5 % hydrogen chloride/ isopropanol. The solvent was 
removed and the residue was recrystallized from ethanol/iso- 
propanol to give N-[3-£4-(2-pyrimidinyl)-l-piperazinyl}- 
propyl] bicyclo [2.2.1] heptane-2 , 3-ai-exo-carboximide hydro- 
chloride. M.P. 216 - 217°C. 

Example 7 

A mixture of bicyclo[2.2.1]hept-5-ene-2 , 3-di-exo- 
carboxylic anhydride (2.4 g, 14.5 mmol) , l-(3-aminopropyl) - 
4-(2-pyridyl)piperazine (3.2 g r 14.5 mmol) and pyridine 
(58.2 ml) was refluxed for 6 hours. The solvent was removed 
from the mixture under reduced pressure. Acetic anhydride 
(58.2 ml) was added to the residue and the mixture was 
refluxed for 30 minutes. Again, the solvent was removed 
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from the mixture and the residue was purified by silica gel 
chromatography using chloroform as an eluent. The oily 
substance obtained was treated with 15 % hydrogen chloride/ 
isopropanol. The solvent was removed and the residue was 
recrystallized to give N~ [3-[4- (2-pyridyl) -l-piperasinylj- - 
propyl] bicyclo [2.2-1] hept-5 -ene-2 , 3-di-exo-carboximi de 
hydrochloride. M.P., 248 - 250°C. 
Example 8 

A mixture of [3-jj 4- (2~pyridyl) -1-piperazinyl] - 
propyl] bicyclo [2 . 2.1] hept-5 -ene-2 , 3-di-exo-carboximide 
hydrochloride (3.8 g, 10.3 mmol) , 5 % palladium on carbon 
(380 mg) and methanol (38 ml) was hydrogenated for 6 hours. 
Then the mixture was treated in a manner similar to that in 
Example 6 to give N-[3-^4- (2-pyridyl) -1-piperazinyl^propyl] - 
bicyclo [2.2.1] heptane-2 , 3-di-exo-carhoximide hydrochloride 
(from isopropanol). M.P., 254 - 256°C. 
Example 9 

A mixture of bicyclo [2. 2.1] hept-5-ene-2 ,3-bi-exo- 
carboxylic anhydride (1.5 g, 9.03 mmol), 1- (3-aminopropyl) - 
4-phenylpiperazine (2 g, 9.03 mmol) and pyridine (36 ml) was 
refluxed for 7 hours. The solvent was removed from the 
mixture to give crude crystals (3.6 g) . The crude crystals 
were dissolved in chloroform and treated with activated 
carbon (72 mg) and silica gel (7.1 g) at room temperature 
for 1 hour. The mixture was filtered and the filtrate was 
concentrated under reduced pressure. The residue was 
treated with 15 % hydrogen chloride /isopropanol. The 
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solvent was removed to give K-{3- H-phenyl-3-piperazinyl) - 
propyl] bicyclo [2.2.1] heptane-2 , 3-di-exo-carboximide 
hydrochloride. M.P. , 245 - 248°C. 
Example 10 

A mixture of bicyclof2.2. 1 ] hept-5-ene-2 , 3-di-exo- 
carboxylic anhydride (1.9 g, 11.8 mmol) , 1- (3-aminopropyl) - 
4-(2~chlorophenyl)piperazine (3 g, 11.8 mmol) and pyridine 
(47*4 ml) was refluxed for 7 hours. Then, the mixture was 
post-treated in a manner similar to that in Example 9 to 
give N- [3- j 4- (2-chlorophenyl) -1-piperazinyl] propyl] bicyclo- 
[2 .2. 11 hept-5-ene-2 , 3-di-exo-carboximide hydrochloride. 
M.P. , 204 - 206°C. 

Example 11 

ft mixture of N- [3- {4- (2-chlorophenyl) -1-pipera- 
z iny l| propyl ) bicyclo [2.2.1] hept-5-ene-2 , 3-di-exo-carboximide 
(2 g, 5 mmol) , 5 % palladium on carbon (200 g) and 
tetrahydrofuran (20 ml) was hydrogenated for 6 hours. Then, 
the mixture was post-treated in a manner similar to that in 
Example 6 to give N- [3-[ 4- (2-chlorophenyl) -1-piperazinyl}- 
propyl] bicyclo [2 . 2 . 1] heptane-2 , 3-ai-exo-carboximide hydro- 
chloride. M.P., 207 - 209°C. 

Example 12 

A mixture of bicyclo [2. 2.1] hept-5-ene-2, 3-di-endo- 
carboxylic anhydride (1.76 g, 11 mmol), 1- (3-aminopropyl) - 
4-(2-pyrimidinyl)piperazine (2.37 g, 11 mmol) and pyridine 
(43 ml) was refluxed for 13 hours. Then, the mixture was 
post-treated in a manner similar to that in Example 1 to 
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give N- 1 3- j4- {2-pyriroidinyl) -l-piperazinylj-propyl] bicycle- 
rs^.!] hept-5-ene-2 ,3-di-endo-carboximide hydrochloride 
(from isopropanol) . M.P., 244 -.245.5 D C. 
Example 13 

A mixture of N- [ 3— ^4- (2-pyrimidinyl) -1-pipera- 
z inylj propyl] bicyclo I 2 . 2.1] hept-5-ene-2 , 3-di-endo-carbox- 
imide (3.4 g, 9-25 mmol) , 5 % palladium on carbon (340 mg) 
and tetrahydrofuran (34 ml) was hydrogenated for 3 hours. 
Then # the mixture was post-treated in a manner similar to 
that in Example 6 to give N- 13- |4- (2-pyrimidinyl) - 
1-piperaz inylj propyl] bicyclo [ 2 . 2 . 1 ] heptane-2 ,3-di- 
endo-carboximide hydrochloride (from isopropanol) . M.P., 
228 - 230°C. 

Example 14 

A mixture of bicyclo[2.2.1]heptane-2-exo-2-endo- 
methylenedicarboxylic anhydride (765 mg, 4,25 mmol), l-(4- 
aminobutyl) -4- (2-pyrimidinyl) piperazine (1 g, 4.25 nunol) and 
pyridine (17.1 ml) was refluxed for 6 hours. Then, the 
solvent was removed from the mixture under reduced pressure 
and the residue was purified by silica gel chromatography 
using chloroform as an eluent. The oily substance obtained 
was treated with 15 % hydrogen chloride/isopropanol to give 
W- [4- [4- (2-pyrimidinyl) -1-piperaz inylj butyl] bicyclo [2 • 2.1)- 
heptane-2-exo-2-endo-methy lenedicarboximide hydrochloride . 
M.P., 230 - 235°C. 

Example 15 

A mixture of bicyclo [2. 2.1] hep tane-2-exo-2-endo- 
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methylenedicarboxvlic anhydride (1.63 g, 9.04 mmol), l-{3- 
aminopropyl) -4-(2-pyrimidinyl)piperazine (2 g, 9.04 mnol) 
and n-butanol (20 ml) was refluxed for 9 3/4 hours. Then, 
the mixture was post-treated in the similar manner as that 
in Example 14 except that 5 % hydrogen chloride was used in 
place of 15 % hydrogen chloride to give B- [3-j 4- (2-pyrimi- 
diny 1-1-piperazinylJ propyl] bicyclo [2 • 2.1] heptane-2-exo-2- 
endo-methylenedicarboximide hydrochloride (from isopropanol) 
(1.9 g, 46.3 %). K.P., 199 - 202°C. 
Example 16 

A mixture of bicyclo I 2 .2.1]heptane*-2-exo-2-endb- 
methylenedicarboxylic anhydride (1.64 g, 9.08 mmol) , l-(3- 
aminopropyl) -4-(2-pyridyl)piperazine (2 g, 9.08 mmol) and 
n-butanol (20 ml) was refluxed for 6 hours • Then, the 
mixture was post-treated in the similar manner as that in 
Example 14 except that 5 % hydrogen chloride was used in 
place of 15 % hydrogen chloride to give N-l3-f4- (2-pyridyl) - 
1-piperaziny 1 j propyl] bicyclo [2 .'2 . 1 ] heptane-2-exo-2-endo- 
methylenedicarboximide hydrochloride (from ethanol/iso- 
propanol) (2.9 g, 70.7 %) . M.P. , 235 - 239°C. 

Example 17 

A mixture of bicyclo [2.2.1 ] heptane-2-exo-2-endo- 
methylenedicarboxylic anhydride (1.64 g f 9.08 mmol) r l-(3- 
aminopropyl) -4-phenylpiperazine (2 g, 9.08 mmol) and 
n-butanol (20 ml) was refluxed for 8 1/6 hours. Then, the 
mixture was post-treated in the similar manner as that in 
Example 14 except that 5 % hydrogen chloride was used in 
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place of 15 % hydrogen chloride to give N-[3-i4-(2-pheny] - 
piperasinyjy propyl] bicyclo [2.2 . 1] heptane-2-exo-2-endo- 
methylenedicarboximide hydrochloride (from isopropanol) (2.1 
g, 51-2 %). M.P., 229 - 234°C. 
Bxample 18 

A mixture of bicyclo [2.2.1 ] heptane-2-exo-2-endo- 
methylenedicarboxylic anhydride (1.07 g,,5.91 mmol) , l-(3- 
aminopropyl) -4- (2-chlorophenyl) piperazine (1.5 g, 5*91 mmol) 
and n-butanol (15 ml) was refluxed for 6.5 hours. Then, the 
mixture was post-treated in the similar manner as that in 
Example 14 except that 5% hydrogen chloride was used in 
place of 15 % hydrogen chloride to give N-[3-{ 4-(2~chloro- 
phenyl) -l-piperazinylj propyl] bicyclo [2.2.1] heptane -2 -exo-2- 
endo-methylenedicarboximide hydrochloride (from isopropanol) 
(1.39 g, 51.5 %). M.P., 220 - 221°C. 

Example 19 

A mixture of bicyclo [2. 2 . 2] oct-S-ene^-exo^-endo- 
methylenedicarboxylic anhydride (1.6 g, 8.07 mmol) , l-(4- 

aminobutyl) -4- (2-pyrimidinyDpiperazine (1.9 g, 8.07 mmol) 

« 

and n-butanol (19 ml) was refluxed for 6 hours ^ The solvent 
was removed from the mixture under reduced pressure and the 
residue was purified by silica gel chromatography using 
chloroform as an eluent to give an oily substance (2.8 g, 
84.9 %). The oily substance (500 mg) was treated with 5 % 
hydrogen chloride/ isopropanol and recrystallized- from 
isopropanol to give N-[4-{4- (2-pyrimidinyl) -1-piperazinyl}- 
butyl] bicyclo [2 .2.1] oct-5-ene-2-e:co-2-endo-methylenedi- 
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CRrboximide hydrochloride 340 mg) . N.P. , 202 - 206°C. 
Example 20 

A mixture of N- 14-| 4- (2-pyrimidinyl) -1-pipera- 
zinyl} butyl] bicyclo f2 . 2.2] oct-5-ene-2-exo-2-endo-methylene- 
dicarboximide (2.3 g, 5.62 mmol) , 5 % palladium on carbon 
(690 mg) and tetrahydrofuran (23 ml) was hydrogenated at an 
internal temperature of 50 - 60°C for 5 5/6 hours. Floating 
matter was removed by filtration and the filtrate v/as 
concentrated under reduced pressure. The residue was 
treated with 5 % hydrogen chloride/isopropanol and 
recrystallized from isopropanol to give TJ- [4- 14~ (2-pyrimi- 
dinyl) -1 -piper azinyl^butyl] bicyclo [2 . 2 . 2] octane-2-exo-2- 
endo-methylenedicarboximide hydrochloride (780 mg, 28-7 %) „ 
M.P., 245 - 247°C. 

Example 21 

A mixture of bicyclo 12. 2.2]octane-2-exo-2-endo- 
methylenedicarboxylic anhydride (725 mg, 3.73 mmol), l-(4- 
aminobutyl)-4-(2-chlorophenyl)piperazine (1 g, 3.73 mmol) 
and n-butanol (10 ml) was refluxed for 1.5 hours. The 
solvent was removed from the mixture under reduced pressure 
and the residue was purified by silica gel chromatography 
using chloroform as an eluent. The oily substance obtained 
was treated with 5 % hydrogen chloride/isopropanol and re- 
crystallized from isopropanol /ether to give N-[4-j4-(2- 
chlorophenyl) -l-pipera2inyl| butyl] bicyclo [2 . 2 . 2] octane-2- 
exo-2-endo-methylenedicarboximide hydrochloride (970 mg, 
50.3 %) . M.P. , 203 - 204°C. 
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Example 22 

A mixture of bicyclo[2.2.2]octane-2-exo-2-endo- 
methylenedicarboxylic anhydride {600 ing, 3.09 mmol) , l-(3- 
aminopropyl)-4-(2~pyrimidinyl)piperazine (684 mg, 3.09 mmol) 
and n-butanol (6.8 ml) was refluxed for 5 hours. Then, the 
mixture was treated in a similar manner to that in Example 
21 to give N- [3-^4- (2~pyrimidinyl) -l-piperazinylX propyl] bi- 
cyclo [2 . 2.2] octane-2-exo-2-endo-methylenedicarboximide 
hydrochloride (from isopropanol) (1.0 g, 66.2 %} . M.P., 201 
- 203°C. 

Example 23 

A mixture of bicyclo[2.2.2] octane-2-exo-2-endo- 
methylenedicarboxylic anhydride (600 mg r 3.09 mmol) , 1~(3- 
aminopropyl)-4-(2-pyridyl)piperazine (681 mg, 3.09 mmol) and 
n-butanol (6.8 ml) was refluxed for 5 hours. Then, the 
mixture was treated in a similar manner to that in Example 
21 to give N- [3 — {4— (2-pyridyl) -1-piperazinyl] propyl] bi- 
cycle [2.2.2] octane-2-exo-2-endo-methylenedicarboximide 
hydrochloride (from isopropanol) (940 mg r 64.8 %) . M.P., 
214 - 215°C. 

Example 24 

A mixture of bicyclo[2.2.2] octane-2-exo-2-endo- 
methylenedicarboxylic anhydride (600 mg f 3.09 mmol), l-(3- 
aminopropyl)-4-phenylpiperazine (678 mg, 3.09 mmol) and 
n-butanol (6.8 ml) was refluxed for 3 1/6 hours. Then, the 
mixture was treated in a similar manner to that in Example 
21 to give N- [3-^4- (phenylpiperazinyl)|propyl] bicyclo- 
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12.2.2} octane~2-exo-2-endo-methylenedicarbo>:inide hydro- 
chloride (from methanol /ethanol) (880 mg, 60.7 %). ti.P., 
233 - 235°C. 
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Khat is claimed is: 

1. A succinimide derivative of the formula: 
0 




wherein X and Y are combined to form a group of the formula: 
A 

(wherein A is an oxygen atora / a methylene group 

or an ethylene group and a full line accompanying a broken 

line ( ) is a single bond or a double bond) and Z is a 

hydrogen atom or, X and Z are combined to form a group of 




(wherein A and the full line accompany- 



ing a broken line are each as defined above) and Y is a 
hydrogen atom, R is a phenyl group, optionally substituted 
with halogen, Cj-C^ alkyl, C^-C^ alkoxy or trifluoromethyl, 
a 2-pyridyl group or a 2-pyrimidinyl group and n is an 
integer of 3 or 4, or pharmaceutical^ accepable acid 
addition salt thereof. 

2. The succinimide derivative as claimed in claim 
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l f which is a compound of the formula: 
A 




-R 



wherein A, the full line accompanying a broken line, R and n 
are each as defined in claim 1 . 

3. The succinimide derivative as claimed in claim 
2, which is a compound of the formula: 




wherein A is a methylene group or an ethylene group and 
the full line accompanying a broken line is as defined 
in claim 2. 



4. The succinimide derivative as claimed in claim 
1, which is a compound of the formula: 
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*- C n H 2n-* 



J N-R 



J 



wherein A, the full line accompanying a broken line, R and n 
are each as defined in claim 1- 

5. The succinimide derivative as claimed in claim 

4 r which is a compound of the formula t 

1 




1 j v K | 

\ ^\ H J 
N ^ C 4 H 8^ N x ? 



wherein A is a methylene group or an ethylene group and 
the full line accompanying a broken line is as defined in 
claim 4. 



6. Process for preparing a succinimide derivative 
of the formulas 
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(wherein A is an oxygen atom, a methylene group 



or an ethylene group and a' full line accompanying a broken 
line (z^i) is a single bona or a double bond) and Z is a 
hydrogen atom or, X and Z are combined to form a group of 
A 

the formula: /J^ (wherein A ana the full line accompany- 




ing a broken line are each as defined above) and Y is a 
hydrogen atom, R is a phenyl group, optionally substituted 
with halogen, C^C, alkyl, C]L -C 4 alkoxy or trif luoromethyl , 
a 2-pyridyl group or a 2-pyrimidinyl group and n is an 
integer of 3 or 4 , which comprises reacting a compound of 
the formula: 
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wherein X 1 and Y 1 are combined to form a group of the 



formula 



is \ (wherein A is as defined above) and Z 1 is 



a hydrogen atom or, X* and are combined to form a group 



of the formula: 




(wherein A is as defined above) and 



Y is a hydrogen atom, and R and n are each as defined, with 
an amine of the formula: 



r~\ 



H 0 N-C H 0 -N N-R 
2 n 2n \ / 



wherein R and n are each as defined above, and optionally 
reducing a resulting compound of the formula:' 

0 
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wherein X 1 and Y 1 f Z 3 , R and n are each as defined above- 



7. A process for preparing a compound of the 

formula: 

0 



z 2 



2 2 

wherein X and Y are coxhbined to form a group of the 
A 

formula: ^J^^ {wherein A is an oxygen atom, a methylene 

2 

group or an ethylene group ) and Z is a hydrogen atom or, 
2 2 

X and Z are combined to form a compound of the formula: 



/JL (wherein A is as defined above) and Y 2 is a 




hydrogen atom, R is a phenyl group, optionally substituted 
with halogen, C 1 -C 4 alkyl, Cj-C 4 alkoxy or trif luoromethyl, 
a 2-pyridyl group or a 2-pyrimidinyl group and n is an 
integer of 3 or 4 , which comprises reducing a compound of 
the formula: 
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vrtierein X 1 and Y 1 are combined to form a group of the 



,1 • 



formula: /JL (wherein A is as defined above) and Z* is 
a hydrogen atom, or X 1 and Z 1 are combined to form a group 



of the formula 




(wherein A is as defined above) and 



Y* is a hydrogen atom, and R and n are each as defined 
above, reacting the resulting compound of the formula: 

0 




2 2 2 

wherein X , Y and Z are each as defined above, with an 
amine of the formula: 



H 2 N - C n H 2n- M v^ 
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wherein R and n are each as defined above. 

8. a pharmaceutical composition which comprises 
as an active ingredient a pharmaceutically effective amount 
of at least one of the compounds claimed in claim 1 and at 
least one pharmaceutically acceptable inert carrier or 
diluent. 



